,',If group.bmj.com on November 8, 2017 -Published by http://heart.bmj.com/ Downloaded from POLYTHELIA IN PATIENTS WITH CARDIO-ARTERIAL DISEASE Among the 2000 cases examined consecutively there were many with physical signs that pointed to some abnormality of the cardio-arterial system. The significance of polythelia in these was examined after allocating the patients into separate clinical groups, namely those with acquired or congenital heart disease, and those showing a raised blood pressure either in the systemic or pulmonary circulation.
Miscellaneous Heart Disease. Among 365 patients with cardliac infarction where cardiac pain was associated with characteristic electrocardiographic changes, there were 32 with polythelia. This incidence of 9 per cent is not significantly higher than in healthy subjects (Table I) . Out of 81 patients with aortic value disease there were 8 instances of polythelia, an incidence of 9 per cent, which was no different in the cases of aortic stenosis, where the lesion in some might have been congenital by nature, and in the cases of acquired aortic incompetence. A higher incidence of 14 per cent in nmitral Lalre disease is a reflection of the common association with pulmonary hypertension, and this is discussed later in the text.
In 32 patients there was evidence of myocardial disease other than cardiac infarction from coronary arterial disease, and none of them presented with cardiac pain. Polythelia was found in 14 (44%0) of these. Nine of the cases showed bundle-branch block, four had complete heart block, and two were instances of familial cardiomegaly. In the remaining 17 patients the lesion was considered to be in the nature of a tardy myocardial fibrosis or myocarditis. The incidence of polythelia in these separate clinical states is given in Table II. Raised Systemic Blood Pressure. There were 108 cases where the blood pressure was raised to readings of 200/110 mm. of Hg, and these were separated into two groups depending on the presence or absence of cardio-arterial derangement (Table III) . In the first group of 66 patients, the raised blood pressure was associated with contracted peripheral arteries and retinal arterioles, enlargement of the left ventricle on radiological examination, and left ventricular preponderance in the electrocardiogram. They were regarded as true examples of systemic hypertension, and as many as 23 exhibited polythelia, an incidence of 35 per cent.
In the second group of 42 subjects, the blood pressure was raised to the same high levels, but the retinal arterioles were natural, there was no radiological evidence of enlargement of the left ventricle, and the electrocardiogram was a physiological tracing. They were regarded as examples of the innocent state of systemic hypertonia (Evans, 1957) , and only 2 showed polythelia, an incidence of 5 per cent.
Raised Pulmonary Blood Pressure. The pulmonary arterial pressure was expected to be somewhat raised in 302 patients, from atrial septal defect in 42, from ventricular septal defect in 13, from patent ductus arteriosus in 13, from mitral stenosis in 186, and from emphysema in 48. They were separated into two groups, depending on the presence or absence of a degree of raised pulmonary arterial pressure that had caused significant enlargement of the right ventricle sufficient to produce right ventricular preponderance in the electrocardiogram.
In the first group of 73 patients, in whom the electrocardiogram showed right heart preponderance, and who were, therefore, instances of pulmonary hypertension, polythelia was present in as many as 32, an incidence of 44 per cent.
In the second group of 229 patients, in whom the pulmonary arterial pressure was likely to be raised somewhat because of the nature of the associated lesion, but where the electrocardiogram showed no right ventricular preponderance, the cases were regarded as instances of pulmonari' hypertonia. Polythelia was only present in 15 of them, an incidence of 7 per cent (Table III) .
The incidence for the separate clinical states with which the raised pulmonary blood pressure was associated is shown in Table IV . When an anomaly is present at birth as a lone lesion, it can be open to doubt whether it is developmental and genetic in its inception, or acquired by the foetus in utero. Should the anomaly be associated with other developmental abnormalities, the supposition that it is congenital in nature will gain credence. For instance, multiple lesions in the heart at birth make it likely that any one of them is congenital, while among the associated extra-cardiac malformations that purport such a congenital basis are cleft palate, hare lip, spider fingers, and supernumerary digits. Recently, a genetic relationship between peculiarly formed ears and renal agenesis or absence of one kidney, has been described (Hilson, 1957) . In that polythelia is an atavistic manifestation, its high incidence in a disease, similarly suggests for it a genetic basis. Accessory nipples have been reported in more than one member of a family. Thus, Klinkerfuss (1924) recorded a hereditary incidence of polythelia through four generations, and Birkenfeld (1932) observed the condition in twins, while Graham-Campbell (1936) reported the case of a mother with ten accessory nipples and her baby with one such nipple.
The present investigation revealed a higher incidence of polythelia in congenital heart disease and in mitral stenosis than in healthy subjects, but in both clinical states this depended on the addition of pulmonary hypertension.
Thus, a significant finding was the high incidence of polythelia in patients in whom a congenital shunt as in atrial septal defect, ventricular septal defect, or patent ductus arteriosus, mitral stenosis, or emphysema, was associated with pulmonary hypertension; the incidence was 44 per cent compared with 7 per cent when these conditions were uncomplicated by pulmonary hypertension.
Moreover, in systemic hypertension the same high incidence of polythelia was apparent. Thus, it was 35 per cent in patients in whom a high systemic blood pressure was accompanied by left ventricular enlargement compared with only 5 per cent in healthy subjects manifesting hypertonia only.
Polythelia was also a common feature in patients exhibiting cardiomyopathy arising from a cause other than coronary arterial disease, for it was present in 14 out of 32 cases, an incidence of 44 per cent.
Thus, in both systemic and pulmonary hypertension and in cardiomyopathy, the incidence of polythelia was significantly high (Table V) . Next, the incidence of polythelia was 44 per cent in congenital cardiac shunts, mitral stenosis, or emphysema, when pulmonary hypertension was present, producing right ventricular hypertrophy and right ventricular preponderance in the electrocardiogram. In these same clinical states when the pulmonary arterial pressure might be raised, but where no right ventricular preponderance appeared in the electrocardiogram, representing a state of pulmonary hypertonia, the incidence of polythelia was only 7 per cent.
Polythelia was also a common finding (44%) among patients with cardiomyopathy arising from a myocardial affection other than coronary arterial disease, and assuming the form of either myocarditis or a tardy fibrosis.
Since polythelia is a manifestation of atavism, its association with any particular disease suggests for it a genetic or congenital basis. Its high incidence in systemic hypertension, pulmonary hypertension and cardiomyopathy suggests for these three clinical states a congenital predisposition.
